Family history and previous history good. Present illness: For six months before admission the patient had complained of dimness of vision and occipital headache; the latter was severe for four months and then had become much less. In addition, the patient complained of giddiness with the sensation of being forced towards his left side, and also of a tendency to fall backwards. When walking he staggered to the left. There had been diplopia for one month before admission.
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Examination of the central nervous system: Smell and taste were normal; recent optic neuritis; no ptosis, but upward movement of the eyes was lost, while downward movement was much impaired, especially in the right eye; lateral movements were good; the pupils were small and inactive to light and convergence. Motor system: No paralysis. Sensory system : Normal; reflexes unaffected, save that the left abdominal reflex was diminished. Operation was performed over the cerebellum for the relief of pressure. The patient died suddenly, six weeks after the second stage had been performed.
The post-mortem examination was made by Dr. Gordon Holmes. The convolutions of the brain were considerably flattened and the infundibulum distended with cerebrospinal fluid. The pons was widened and flattened out, as were also the peduncles and ventral portion of the mid-brain. A swelling was seen in the dorsal region of the mid-brain, and, after hardening, a tumour was found extending from the posterior commissure, where there was a dorsal projection of growth to the valve of Vieussens. The medulla, pons, and cerebellum were free from growth. No special note is made of the pineal gland. Sections cut through the posterior corpora quadrigemina showed the tumour occupying and distending the Sylvian aqueduct and the dorsal part of the midbrain. It seemed to be distending the tissues rather than infiltrating. The structures ventral to decussation of superior cerebellar peduncles were normal. Section through the anterior corpora quadrigemina showed the tumour increased in size, and still displacing rather than infiltrating the tissues. A projection had taken place ventralwards separating the red nuclei. The tumour ended by slightly infiltrating the mesial parts of the thalami on either side, but did not extend so far forwards as the soft commissure. Examination by the Marchi method showed a diffuse degeneration, but definite tract degeneration could be distinguished in the rubrospinal tract (slight), the central tegmental tract of right side, and the right tectospinal tract.
The microscopical examination of the tumour I shall describe later, as in all three of these cases the growths presented very similar features. Case II.-B., a boy aged 22, admitted to the National Hospital under Dr. Collier, February, 1909. Previous health was excellent. Present illness: Has complained of nausea with slight sickness for some months. Three months ago had to stop work owing to vertigo, and at this time was told that his eyelids drooped. For six weeks has been getting stupid and inattentive, and has noticed tremor in his hands and uncertainty in his gait. For two weeks has complained of headache and diplopia. On admission was found to be a healthy-looking boy; exceedingly restless. He was somewhat deaf, though this was very slight; complained exceedingly of thirst and drank enormously of water. Nervous system: There was marked optic neuritis, the pupils were equal, slightly ectopic (upwards and inwards), and inactive to light and accommodation; there was complete loss of upward movements of the eyes, the effort producing side-to-side oscillations; downward movement was very incomplete, and there was slight paresis of the left external rectus, lateral movements being otherwise well performed; there was slight ptosis; the other cranial nerves, with the exception of the eighth, which was slightly affected, were normal. Motor system: The power of the limbs was good; a rhythmical tremor was present
Section through temporo-sphenoidal lobes and mid-brain in Case II, showing tumour distending the third ventricle.
FIG. 2.
Sections through pons in Case III, showing tumour within the Sylvian aqueduct.
in both upper extremities, which affected the hands most; ataxy on both sides; lower limbs normal. Sensory system: Apparently normal; gait very uncertain, without any particular ataxy, "the knees seem to give way." Reflexes call for no comment. A curious feature was the way in which the boy's upper limbs shuddered periodically, as though he were very cold. This occurred without any subjective feeling of cold being experienced in the least. I made the post-mortem examination in this and the following case. The convolutions of the brain were very much flattened and the floor of the third ventricle was bulged out as a thin-walled cyst under considerable pressure. On raising the cerebral hemispheres the dorsal part of the midbrain appeared enlarged and bulged out, whereas the ventral part was decidedly flattened. Horizontal sections made through the hemispheres showed considerable hydrocephalic dilatation of the ventricles. A growth was found projecting into the dilated third ventricle from behind. In size it resembled a walnut and was somewhat friable in consistency. It had not infiltrated the thalami, but seemed rather adherent to the ependyma of the ventricle. The tumour was covered by velum interposition, which could, however, be easily stripped from off its surface. The posterior commissure had apparently been destroyed, and no trace of the pineal body apart from the growth could be found. The Sylvian aqueduct was much dilated and filled with growth, which had eventually distended the canal so much that it had burst through the roof. A process of growth had continued down the aqueduct, which it completely filled, into the commencement of the fourth ventricle. It had not infiltrated the walls of the aqueduct to any appreciable extent, nor involved the third nerve nuclei or red nuclei directly. There was no haemorrhage or softening in any part of the brain-stem. The spinal cord was normal. F. L., a boy aged 20. Previous history excellent, except for attacks of malaria. Present illness: Commenced five months before admission with constant frontal headache and general weakness following a malarial attack. The legs were said to give way when attempts were made to walk. He complained of failing memory and a sensation of giddiness, which was not accompanied by any definite sense of rotation. Examination of nervous system: Smell somewhat defective; intense optic neuritis, pupils central, very sluggish reaction to light and convergence, tendency to assume an oval shape on dilatation, complete loss of upward movements of eyes, nystagmus on lateral deviation; slight left facial weakness; hearing acute; no other cranial nerve symptoms. Motor system: Considerable weakness in left arm and leg and great weakness of back muscles, marked tendency to fall over backwards when sitting up; some inco-ordination, right arm; no tremor. Sensory system: Normal; reflexes all normal and brisk. The patient died after an operation in the posterior fossa, designed to relieve intracranial tension.
On removal of the brain the convolutions were found to be extremely flattened, and there was great hydrocephalic dilatation of the ventricles, evidenced by the distended floor of the third ventricle and infundibulum. The pons and ventral aspect of the mid-brain presented the same flattened appearance which has been noticed in the two previous cases. As a result of the distension of the third ventricle, the optic chiasma had been considerably compressed. The brain was divided by coronal sections after dividing the brain-stem. An extreme degree of hydrocephalus was found to be present, caused by a tumour, apparently of the pineal body, which had grown forward into the posterior part of the third ventricle and blocked the Sylvian aqueduct. As in the last case, the growth had been forced down in this, distending it, and causing a rupture through the upper part of the roof. There had been slight infiltration of the mesial aspect of both thalami, and the growtlh had been limited above by coming into contact with the splenium of the corpus callosum, which, however, it had not infiltrated except very superficially. No trace of the pineal body apart from the tumour could be found. Sections were made through the brain-stem, pons, medulla, and cord (first cervical segment), and stained by the Marchi metbod. Very well marked degeneration was present in the dorsal longitudinal bundle throughout all sections, and in the ventral longitudinal bundle so far caudalwards as the lower en(d of the pons. There was a fine diffuse degeneration in the central tegmental tract of either side and in both superior cerebellar peduncles. There was also some coarse degeneration in the fibres of the mesial fillet throughout the pons; the rubrospinal tract sliowed no degeneration.
\Vith regard to the character of the tumours present in these three cases, there could be no doubt that all were essentially the same. The tumour proper was composed of rather large cells with round or oval nuclei, surrounded by an ill-defined zone of protoplasm which stains in a very indifferent manner with acid picro-fuchsin. In the central part of the tumour these cells are arranged in masses, with very little intercellular substance. Towards the periphery, however, the cells have a definite alveolar arrangenment, masses of from eight to twenty lying within coinpartments the walls of which are formed of thin fibrous tissue. In places in the tumours, especially in the first and second case, and also, though to a less degree, in the third, the fibrous septa are very pronounced, and along them were columns of small round cells which closely resemnble lymphocytes in appearance, though in places plasma cells may be detected among thein. These columns of small cells follow the lines of the fibrous septa most closely, and it is further to be noted that the blood-vessels in the growth also follow the same lines. In the third case there is evidence of a good deal of chronic inflammatory tissue within the tumour, and here and there giant cells of inflammatory origin may be seen. The larger blood-vessels, both within the tumour and in the brain tissue immediately adjoining, show very intense perivascular small cell infiltration. In none of the cases were the ocular nuclei, or red nucleus, involved by the growth, so that the 6'9 palsies noted in all the cases, and the tremor noted in the second case, must have been due only secondarily to the growth.
As to the exact nature of the tumours it is hard to decide. In some respects they resemble the structure of the normal pineal gland. In this I would remind you there is a definite alveolar arrangement, the cells of the alveoli being formed by fibrous tissue, along which run the blood-vessels. Within the alveoli the cells of the pineal body may be seen. These consist of a well-staining nucleus surrounded by ill-defined protoplasm, and are often stellate, especially towards the periphery of the alveolus, which has no definite endothelial or epithelial lining. There is a large amount of intercellular substance. I was unable -to find any evidence of pigment in any of the cells or of any nerve fibres within the pineal body. The chief tumour cells resemble those of the pineal very closely, but are definitely larger, and never exhibit any of the stellate forms seen in the gland. Personally, I do not think the columns of small round cells are primarily a part of the tumour, but in my opinion they are inflammatory in origin. They are best seen along the thicker strands of fibrous tissue.
It is interesting to note that Carl Hart, under the title "Angiosarcoma of the Pineal," describes a tumour which in many respects resembles those met with in these three cases, and the tumour described by Lawrence has some points in common also. Duffin and Ferrier reported a case in the Transactions of the Clinical Society which, in its distribution within the third ventricle and Sylvian aqueduct, closely resembles these three cases I have reported to-night. A further point of resemblance was that it had caused compression with atrophy rather than infiltration of the tissues. The clinical symptoms also were very similar, though the ocular palsy was confined to slight weakness of the external rectus on the right side. The most intense giddiness, relieved somewhat by closure of the eyes, was a prominent symptom, as was also early failure of vision and deafness. The tumour in this case was described as a glioma. Whatever nomenclature we adopt for these tumours, it is evident that they possess only a low grade of malignancy, as is shown by the fact that they have little tendency to infiltrate adjacent structures, and apparently give rise to no metastatic deposits.
Certain interesting points arise in connexion with the symptomatology of these cases. The patients, as a rule, are males, and the age-incidence seems to be in young or early adult life. In only three cases of those I have been able to find was the patient over 30 (C. Ogle, aged 32, melanotic sarcoma; Verger, aged 42, no histological description; and Dr. Ferrier's, the first case to-night, aged 42). General symptoms, such as headache, vomiting, and optic neuritis, have been present in almost all the cases, and usually well marked. The headache is, as a rule, occipital, and frequently associated with pain and rigidity in the neck muscles; sometimes a certain degree of opisthotonos is associated with this. There are certain other general symptoms which would seem to have some importance as aids in diagnosis from the frequency with which they occur. The most striking of these is sleepiness, which was a marked feature in the cases of Ogle, Coats, Frankl-Hochwart, Gutzeit and Duffin. Inaddition, languor and an apathetic mental condition are frequently mentioned. Two curious symptoms were present in the second case in this paper, and in a case recorded by Daly. In the first the patient had an insatiable thirst, whilst in the second the appetite was enormous, the patient gaining 5 st. in weight during the comparatively short time he was under observation before his death. Owing to the position of the pineal gland, tumours arising in connexion with it may be expected to give rise to symptoms typical of a lesion involving the mid-brain and corpora quadrigemina. This they usually do, though a not inconsiderable number have given rise to ambiguous symptoms, resulting usually in the diagnosis of cerebellar tumour, more rarely of tumour of the pituitary body. The characteristic symptoms may be grouped in order of their localizing value into ocular palsies, vertigo, staggering gait, tremors and deafness, to which may be added the pain and rigidity in the neck sometimes associated with definite opisthotonos, to which reference has already been made. Examining these symptoms a little more in detail, one finds the most constant of the ocular disturbances to be affection of the pupils. These, as a rule, are dilated, and very early either quite inactive or very sluggish to light; later they become inactive to both light and accommodation. Next in frequency paralysis of the external ocular muscles takes place, that met with earliest being loss of conjugate upward movement of the eyes, which is sometimes followed by loss of downward movement. As we have noted in the three cases reported to-night, the ocular motor nuclei were in no case directly invaded by the growth, and these results must be of a secondary character; the centre for upward movements lying furthest forward would, in all probability, be soonest exposed to pressure, and their early paralysis would be thus explained. The loss of upward movement is, however, not a constant symptom, and cases are reported in which movement in this direction was free, whilst the external rectus on one or both sides was paralysed. In other cases, again, the external ocular muscles seem to have escaped altogether. An interesting fact which has been recorded in several of the cases, notably by Duffin and Ferrier, Ogle, and Daly, is the rapid loss of vision which has taken place. In Ogle's case this was unaccompanied by optic neuritis. This author offers the explanation of a lesion of the anterior corpora quadrigemina to account for the visual defect, but accumulated evidence -makes it probable that these nuclei are not directly connected with vision, and some other reason must be sought. Perhaps the internal hydrocephalus, which in many instances is very great, may assist in producing loss of function by direct pressure on the chiasma.
The remaining symptoms do not call for any very special comment. The vertigo, which may be most intense, is usually described as a general giddiness without any definite sense of rotation, subjective or objective. The gait is sometimes of the cerebellar type, and in others is described by the patients as being due to their " knees giving way," and this, too, without the presence of any real motor weakness. The tremors present are often of the type associated with disseminated sclerosis, and may be due to involvement of the red nucleus or its connexion either with the superior cerebellar peduncle or the spinal cord.
In this connexion we may note that Ferrier was able to produce tremors of this type by division of the superior cerebellar peduncle. The deafness which has been noticed in one or two instances may have been caused by pressure on the posterior corpora quadrigemina, but the clinical data are not recorded with sufficient accuracy to enable one to lay much stress on this point. The motor and sensory systems, as a rule, are unaffected.
The symptoms we have considered are those exhibited by adults, but a remarkable complex associated with pineal tumour has been described in the case of children. Cases exhibiting this complex have been described by Ogle, Frankl-Hochwart, Heubner, Gutzeit, Marburg, Oestreich and Slawyk. In all these cases except one the patient was a boy, and in no case was the age above 10. In addition to signs of intracranial tumour, and, as a rule, dating from the first appearance of symptoms, undue development, both psychical and physical, has taken place. The children have become wise beyond their years, and in some cases apparently interested in philosophical discussions. The physical changes have been marked: excessive growth of the body generally, including bones and muscles, has taken place, and with this an altogether abnormal development of the external genital organs, with growth of pubic and axillary hair, and distinct indications, into the bargain, of moustache and beard, has been noted; the voice has become deeper. In Marburg's case, that of a girl aged 91, the external genital organs seem to have remained unchanged, but the child became pathologically adipose, the fatty tissue being chiefly noticeable in the breasts and abdomen.
It is difficult to say what the explanation of these remarkable changes may be. In formulating any theories one must remember that much the same symptom-complex has been noticed in .association with suprarenal growths and pituitary tumours. In the latter case the genital change appears to be rather in the direction of atrophy than hypertrophy, but enormous fatty development takes place. Launois and Cleret have recently recorded twelve cases of this type associated with pituitary lesions. Further, Sacchi has described a case, analogous to these, which arose in connexion with a tumour of the testicle in a boy aged 91, and instances of undue fatty development have been recorded in connexion with tumours of the cerebellum, and by Nothnagel in connexion with tumour of the corpora quadrigemina. With the evidence at present at our disposal we must obviously hesitate to assign the symptom-complex under discussion to a lesion of the pineal body. Marburg, however, maintains that during the early years of life, at all events, it has a definite function, and that lesions may result in one of three consequences:
(1) Premature genital development, which he regards as a hypopinealismus;
(2) Universal adiposity (hyperpinealismus);
(3) Cachexia (apinealismus). At the same time he regards the pituitary as exciting an inverse form of influence: thus hyperpituitarism causes genital hypertrophy, and so on.
Askanazy, on the other hand, holds the view that these changes depend not so much on the pineal body as on the nature of the tumour by which it is involved. In the majority of recorded cases the growth was a teratoma. This Askanazy regards as " false pregnancy," a retrograde step towards the early views as to the pathology of these curious tumours when they were regarded as "offspring of the devil." Objections to this assumption at once occur to one, as teratomata frequently exist without producing such symptoms, and in the case of the pineal body never seem to give rise to them unless developing during early life.
From a physiological point of view the pineal body does not seemn a very promising subject for the development of an internal secretion. In man, at all events, and in most of the vertebrates, it is a degenerate relic of the paired median eyes of the invertebrate, and its structure does not suggest any glandular activity. Further, Dixon and Halliburton have undertaken a research into any possible physiologically active principle that the gland might contain. They worked with sheep's pineals, which they extracted in different ways, and tested the extract by intravenous injections into anesthetized cats. Only when large quantities of extract were injected (5 c.c.) was any effect obtained, and that, too, was only a small fall in blood-pressure (this result was proved not to be due to cholin). The authors conclude that their experiments throw no light on any possible function of the pineal body, but one must remember that the remarkable symptoms associated with these tumours only occur in very early life, and possibly the glands used may -have become functionless.
With regard to the nature of the tumours associated with the pineal body, one is struck by the fact that so many of them are mixed forms, and not a few are teratomata. It is difficult to classify exactly the class of tumour which was present in the three cases I have described to-night, and the same difficulty occurs in many of the other cases. A noteworthy feature is the similarity of these tumour cells, in mnany instances, to those of the normal pineal body.
DISCUSSION.
Sir VICTOR HORSLEY, F.R.S., said that he had been extremely interested in Dr. Howell's paper because he had seen the cases which Dr. Howell had described, and he had also seen another case some years ago at University College Hospital. The point that impressed him in all these cases was that the patients showed not only the ordinary symptom of loss of movement in the eye, but also the cerebellar attitude, due to the pressure on one of the peduncles. In each case, as it happened, it was the right cerebellar attitude that was noted. The case that he had seen at University College Hospital was under the care of Dr. Russell, and when first seen the patient presented to so great a degree the mental phenomena that Dr. Howell had described that it was thought to be a case of frontal tumour, which diagnosis had afterwards to be revised. It was quite obvious that the mental changes must be due simply to intraventricular distension, but the cerebellar attitude due to the pressure on the peduncle, and also pressure backwards to the right cerebellar region, was, of course, also confirmed by the tendency of the patients to fall backwards. Each of these cases showed this symptom in a marked manner. On the patient sitting up, even at the edge of the bed and in the most comfortable position, he fell backwards as soon as his spinal column became vertical. The situation of the tumour explained the remarkable constancy of the symptoms in all these cases. With regard to the side of the question in which he felt a special interest-namely, the possibility of doing anything surgically-he was bound to confess that the surgical results so far were far from favourable. He thought this might be due to the fact that in each case he had approached the lesion subtentorially. In the next case with which he had to deal he would certainly go supratentorially, splitting the tentorium from the ventro-posterior position and exposing the dura in that manner. He suggested that all future decompression operations, or all operations for the removal of these tumours, should be supratentorial instead of infratentorial. The Section was much indebted to Dr. Howell for gathering together this material and presenting it in so lucid a manner.
Dr. GoRDON M. HOLMES said that Dr. Howell's contribution had interested him very much, for the reason that he had performed post-mortem examinations upon two cases of pineal tumour, one of which-the one under Dr. Ferrier's care had already been referred to by Dr. Howell. When he examined that tumour histologically, he was entirely nonplussed; but about a year ago he had the opportunity of performing a post-mortem examination on another case, a boy of about 18 or 20 years of age, and in that case the tumour lay on the surface of the corpora quadrigemina. When he examined the tumour histologically he found it to be absolutely identical with that in Dr. Ferrier's case, and as the tumour in his second case was, without any question, in connexion with the pineal gland, he felt justified in interpreting the first in the same way. He was glad to find that his conclusion on the pineal origin of the tumours had been confirmed by Dr. Howell. With regard to the clinical symptoms, he had nothing to add to what had already been said by Sir Victor Horsley. But from the surgical point of view he thought that two things should be kept in mind. In the first place, such tumours might penetrate the third ventricle and diffuse through the ventricular system; and, on the other hand, they might lie detached on the corpora quadrigemina, and in such a case he thought a surgeon might be able to remove them. When they saw a case progressing from bad to worse they might very well hope to find such a localized tumour in that region, and to hand it over to the surgeon. Dr. Howell had mentioned tremor, as a distinctive feature of one of the cases he had described, but he happened to remember that in Dr.
Ferrier's case also there was definite tremor before death. In that case, as Dr. Howell had said, there was degeneration of the rubrospinal tracts. Finally, he might mention a fact of special interest to the Section. One of the last cases that Dr. Beevor brought before them was a tumour of the mid-brain; the man had since died, and, from a short note appended to the pathological report of the case which had been published by Dr. Judson Bury, it appeared that the tumour was similar in structure to those to which Dr. Howell had referred that evening, and which he (Dr. Holmes) had examined.
Dr. HINDS HOWELL, in reply, said that with regard to the nature of the tumour reported by Dr. Judson Bury, he did not think that this was similar to those which had formed the substance of his paper. The dissimilarity was found in the entire absence of fibrous tissue within the tumour in that special case, whereas in the tumours that he (Dr. Howell) had "examined the fibrous tissue within the tumour was the most striking feature. Dr. Bury's tumour was also an infiltrating one, and no mention was made of any connexion with the pineal body in his paper. For these reasons he (Dr. Howell) did not feel inclined to include it in his paper as a pineal tumour.
